This study examines several dimensions of income mobility and inequality -mobility
the composition of high-income groups over time.
1 Are individuals in the top 1 percent in one year the same individuals that are still in the top 1 percent 10 years later? Or is the composition of this group changing because of new entrants? How much do the relative income positions of individuals change from their 30s to their 50s? How much mobility is achieved by children from low-income households? This paper addresses these questions by using panels and cross-sections of income tax returns and administrative tax records. We examine long-term mobility over the life cycle, intergenerational mobility, and persistence at the top of the income distribution.
Auten and Gee (2009) examined 10-year income mobility over the periods 1987-1996 and 1996-2005 using large panels of tax returns. That paper found that more than half of individuals age 25 and over changed income quintiles, with about half of those initially in the bottom quintile moving up one or more quintiles in both time periods. It also found that relative mobility was virtually identical in the two periods in spite of wider income gaps.
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In order to examine additional dimensions of income mobility, in this paper we create taxpayer-based panels by linking individuals found on tax returns in IRS Statistics of Income (SOI) cross section fi les to population fi les of tax returns and administrative records for later years. This approach allows us to focus on the experience of narrower age groups and examine questions about long-term income mobility and persistence and turnover at the top of the income distribution. In addition, using SOI cross-section fi les, we examine how succeeding generations have moved through the top income percentile and also illustrate the importance of life cycle considerations in thinking about mobility and inequality.
To preview the results, some of the key fi ndings are:
• About half of primary and secondary taypayers who were age 35-40 in 1987 and in the lowest (highest) income quintile of this age cohort moved up (down) relative to those age 55-60 in 2007, while the other half were in the same income quintile. Median income of this age cohort rose 19 percent over this period, with those initially in the lowest income quintile of their peers experiencing the largest increases in median incomes.
• About 30 percent of the dependents of families in the bottom income quintile in 1987 were themselves in the bottom quintile of their peers 20 years later, while about one-fi fth rose to each of the three middle quintiles and 11 percent to the top quintile. In other words, most low-income children were in higher relative positions than their parents.
• Analysis of short-term persistence in the top 1 percent over fi ve-year periods from 2000 through 2010 shows that from 37 to 47 percent dropped out after one year. After fi ve years, from 41 to 49 percent were in the top 1 percent, and from 23 to 31 percent had been there in all six years.
• The "Greatest Generation" and "Silent Generation" that dominated the top 1 percent in 1987 were gradually replaced by the early and later Boomer Generations.
I. LONG TERM MOBILITY
Our long-term mobility analysis starts with primary and secondary taxpayers and dependents in the large Statistics of Income (SOI) individual income tax cross-section sample for tax year 1987. Use of 1987 has several advantages, including being the fi rst year under the broadened income tax base enacted in the Tax Reform Act of 1986 and the fi rst year taxpayers were required to report the Social Security numbers of dependents and tax-exempt interest. We found information on these individuals twenty years later using tax return data available from the IRS Compliance Data Warehouse (CDW). We supplemented the tax return data with Social Security Administration records on birth and death dates. For non-fi lers, we estimated the individual's income using IRS information returns for wages and miscellaneous labor compensation, Social Security and other retirement and disability income, unemployment compensation, partnership and S corporation income, and dividend and interest income.
3 For most non-fi lers, this provides a good measure of income, although it does not include capital gains, taxexempt interest, or income from sole proprietorships.
We use a broad measure of pre-tax income, referred to as "cash income," that includes tax-exempt interest and taxable and non-taxable Social Security benefi ts in addition to wages, investment income, business income, capital gains and other types of income subject to tax (Appendix A provides additional details). The CDW fi les allow us to track primary and secondary taxpayers separately and follow them even when they change marital status or become part of a different tax unit. To account for changes in family structure and household returns to scale, incomes are adjusted by dividing by the square root of family size.
II. MOBILITY OVER THE LIFE CYCLE FROM AGES 35-40 TO 55-60
This section examines the long-term income mobility of individual primary and secondary taxpayers age 35-40 in 1987 (i.e ., those born from 1947 through 1952 who were part of the early Baby Boom generation) as they move through their peak earning years both relative to their peers and to the full population. Table 1 Considering those whose information was found in both years, approximately half of taxpayers in the lowest and highest income quintiles remained in the same quintiles 20 years later. Nearly one-fourth of those in the bottom quintile moved up one quintile, while 4.7 percent moved to the top quintile. About one-fourth of those in the top 1 percent were also in the top 1 percent 20 years later, but nearly 70 percent remained in the top income decile. The overall results suggest that, while there is considerable persistence among observed taxpayers, there is also meaningful movement even within this narrow age cohort. Some taxpayers start from the bottom and move to the top and vice versa.
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Since Table 1 compares taxpayers age 35-40 only with their age cohort 20 years later, it is not clear how this group fares in the overall distribution of income. We address this in Table 2 , which compares these individuals to the total population age 25 and over. As compared to Table 1, the distribution is shifted to the right (higher percentages in the higher income groups). For example, 29.4 percent are in the top quintile and 52 5 The fi ling rate for 2007 was unusually high as a result of tax rebates based on fi ling of 2007 tax returns enacted in February 2008 as part of the early response to the recession. Some non-fi lers are institutionalized, including prisoners. Comparison of income centiles over time is complicated by the gradual rise in the fi ling rate over time. 6 The reported point estimates of those reaching the top 1 percent from the bottom three quintiles should be interpreted with caution due to the small number of observations. The results seem reasonable, however, and these estimates are similar to those in unreported transition tables for this age group for 1990 through 2010 and for those age 30-39 for 1987 through 2007. Table 3 , median real incomes of individuals age 35-40 in 1987 increased by 19 percent over this 20-year period. This is to be expected because these individuals are moving to the part of their life cycles where individuals typically achieve their highest earnings. Individuals in the lowest income quintile in 1987 experienced the largest increase in real median income (100 percent), while the real median income of those in the middle income quintile increased 27 percent. Yet not all individuals experienced real income growth over this 20-year period as real incomes decreased for about 31 percent of individuals in this age cohort. Real incomes of individuals decreased for 58 percent of those in the top 1 percent in 1987, and the real median income of this group declined 29 percent. This result suggests regression toward the mean and that 1987 incomes may have been unusually high for many in the top income group.
The results in Tables 1-3 are based on individuals that could be found in both 1987 and 2007. Although overall attrition was only 7.6 percent, it was 14.7 percent in the lowest income quintile as compared to 3.9 percent in the highest quintile.
7 Taxpayers in the lowest quintile were much more likely to have died or have no 2007 tax record than taxpayers in the highest quintile. While most of those having no tax record in 2007 are likely to have had little income that year, there are other possible explanations, such as fi ling under an invalid or incorrect SSN in 1987, having left the country, incarceration, or being part of the informal economy.
III. INTERGENERATIONAL MOBILITY
Discussions of economic opportunity often focus on whether children from lower income households achieve greater economic success than their parents. Table 4 examines the income mobility of 11.2 million dependents born from 1969 through 1972 and age 15-18 when claimed on 1987 tax returns. This group corresponds roughly to those of high school age in 1987. 8 The income positions of these dependents are based on the family size-adjusted cash income on the tax return of the parent/guardian on which they were claimed. The 1987 quintiles on the vertical axis are based on nondependent taxpayers age 25 through 65 on the 1987 SOI fi le. While the median age of primary taxpayers claiming the dependents is 43, the wider age range compares them with most families with dependents in the population. 9 The income positions of the dependents relative to others the same age in 2007 are shown on the horizontal axis. Because of the fairly steep age-income profi le in this age range, the 2007 quintiles are based on taxpayers at each age 35 through 38 in the 2007 SOI cross section fi le.
About 30 percent of the dependents from families in the bottom income quintile in 1987 were themselves in the bottom quintile of their peers 20 years later. Approximately one-fi fth rose to each of the three middle quintiles and 11 percent to the top quintile. Thus, about 70 percent experienced upward mobility relative to those the same age.
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The probability that dependents from the lowest income families would reach the top quintile was more than half of that of the average individual in their age cohort, but less than half of the typical probability of reaching the top 10 percent or 1 percent. Among those from families in the top 1 percent, about 57 percent were in the top quintile and 14 percent were themselves in the top 1 percent. These results could refl ect the children of those at the top choosing occupations that offer more non-pecuniary satisfaction rather than pursuing the highest paying occupations. Overall, these dependents experienced more upward and downward mobility relative to their birth cohorts than taxpayers age 35-40 in 1987. Although attrition is lower for these dependents (5.1 percent), the pattern mirrors that for individuals age 35-40 in 1987: dependents from the bottom quintiles have a higher likelihood of not being found on a tax return or administrative record or to be reported 10 By comparison, a Pew Foundation report (2012) using PSID data reported that 43 percent of children from families in the lowest income quintile remained in the lowest income quintile as adults; however, these results are not directly comparable to those in this paper. The Pew study follows all children under age 18 roughly 36 years later as adults (based on the center years for their income measure) and compares their economic status to the full population. Our study compares individuals to those the same age 20 years later. Leonard Lopoo and Thomas DeLeire prepared the analysis for the Pew study.
as having died by 2007. Research on the effects of the increasing incarceration rates in the 1990s (Western, 2002) may offer a partial explanation for both the higher attrition rates and the lower mobility of children from low-income households.
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IV. OLD NEIGHBORS OR NEW FRIENDS? TURNOVER OF THE TOP 1 PERCENT
Relatively little is known about the short-term persistence of individuals in the top 1 percent of the income distribution. Do high-income individuals have consistently high income, so that these individuals are "old neighbors"? Or are there many persons at the top of the income distribution temporarily because of transitory high-earning periods, so that there are many "new friends" in the top percentile? One of the few papers to examine this question (Auten and Gee, 2009) found that less than half of taxpayers in the top 1 percent were still in the top percentile 10 years later. We extend this analysis by examining turnover at the top of the income distribution over shorter periods. 12 We focus on primary and secondary taxpayers in the top percentile based on cash income using fi ve-year windows around each year from 2000 to 2010. Both the sample and the income cutoffs for the top 1 percent each year are based on all taxpayers age 25 and over.
The persistence rates for 2000 through 2010 shown in Table 5 Western (2002) found that at least 12.9 percent of men with high school or less education in the National Longitudinal Survey of Youth had been incarcerated before age 34-41 and that the percentages were higher for young black men (23.3 percent) and Hispanics (14.2 percent). He estimated that incarceration reduced wage levels by 10 to 20 percent and nominal wage growth by 30 percent, but that most of the effect on wage growth was from the general decline in wages among workers with little education. 12 Kopczuk, Saez, and Song (2010) Table 5 show that when the sample is restricted to individuals age 60 or younger, the reoccurrence rate for T+5 exceeds 50 percent in several years. This is consistent with the idea that some of the turnover in the top 1 percent is related to retirement decisions. The results in Panel B show that 25 to 31 percent are consistent members of the top percentile for fi ve years and perhaps longer. 
V. CHANGING GENERATIONS AT THE TOP: TAXPAYERS BY BIRTH COHORT AND THE LIFE CYCLE OF INCOME
Another perspective on the changing composition of the top 1 percent is obtained by tracking the generations of taxpayers over time in cross section fi les according to their birth cohorts. Figure 2 shows the percentages of the top 1 percent born prior to 1946 , from 1946 to 1955 (the early boomers), 1956 to 1965 (later boomers), 1966 to 1976 (Gen X), and from 1977 to 1994 . 13 In 1987, the pre-boomer Greatest Generation accounted for 31 percent of those at the top and the Silent Generation accounted for 48 percent. Together, these pre-boomer generations accounted for 79 percent of the 13 The defi nition of "generations" is imprecise as the names and precise dates vary depending on the source.
The authors offer their apologies if any readers would have preferred a different name for their generation or to be included in a different generation. Early Boomers : 1946 -1955 Later Boomers: 1956 -1965 GenX: 1966 -1976 Silent Generation: 1925 -1945 Greatest Year Generation: 1901 -1924 top 1 Important movements in the income distribution occur due to life-cycle effects. Individuals move up in the income distribution as they hit their peak earning years, then move down as they age out of the labor force.
14 Figure 3 shows the age-earnings
14 Tables 1 and 4 profi le in 2007 for the incomes of taxpayers age 21 through 90 (with those above age 90 lumped at age 91). The cutoff for the top percent at each age rises dramatically from about $45,000 at age 21 to $250,000 at age 50 before declining more gradually to under $150,000 for those in their late 80s. The cutoffs for the top 10 and 25 percent peak in the early 50s before declining more gradually. The age-income profi les for median and the 10 th and 25 th percentiles are lower and somewhat fl atter. While the 2007 cross-section includes only those who have fi led tax returns, a larger share of the population fi led tax returns because of tax rebates. The number of non-dependent tax returns fi led increased by over 14 million (11.5 percent) in 2007 before declining by 10 million returns to a more normal level in 2008. The age-income profi le also illustrates the gradual movement of individuals through the income distribution over time.
VI. CONCLUSIONS
This paper extends the literature on income mobility and inequality by providing new evidence on several dimensions of the dynamics of income over time: long-term (20-year) income changes over the primary working ages, intergenerational mobility of dependents, short-term persistence of taxpayers in the top 1 percent, and the movement of successive generations through the top 1 percent since 1987. The long-term changing of the guard at the top of the distribution is illustrated by the fact that the pre-boomer "Greatest Generation" and "Silent Generation" together accounted for 79 percent of the top 1 percent in 1987, but their share had fallen to 22 percent by 2010. Their places were taken by the Baby Boom generations whose combined share rose from 21 to 59 percent over this period. Analysis of short-term persistence in the top 1 percent found that 37 to 47 percent dropped out after one year. From 41 to 49 percent were again in the top 1 percent fi ve years later, and from 23 to 31 percent had remained there for six consecutive years.
Analysis of the long-term mobility of individuals age 35-40 in the lowest income quintile of that age cohort in 1987 showed that 51 percent remained in the lowest income quintile 20 years later compared to those age 55-60 in 2007. Approximately 23, 14, and 6 percent of this group moved up one, two, and three quintiles, respectively. Nearly 5 percent moved to the top quintile. Compared to the full population age 25 and over, however, fewer remained in the bottom quintile (38 percent) and more made it to the top quintile (7 percent). This illustrates the effects of the typical pattern of household income over the life cycle on upward mobility. Those initially in the lowest income groups experienced the largest increases in incomes (adjusted for infl ation and family size), while the median incomes of those initially in the top 1 percent declined (although mean incomes roughly doubled). The tables on intergenerational mobility suggest that while the outcomes for dependents from the lowest income households were not equal to those from higher income households, most low income children were in higher income quintiles than their parents.
These fi ndings illustrate a few of the many dimensions of the dynamics of individual incomes over time. One implication is that it is important to keep in mind when think-ing about trends in inequality that the incomes of individuals and families change over time. Incomes can change due to life cycle effects and because of hard work or luck. As a result, we cannot assume that the same individuals remain at the top of the income distribution from year to year. As discussed below, we use information returns to obtain an estimate of taxpayer income in cases where the taxpayer has not fi led a tax return in a particular year.
The measure of cash income used in this paper starts with total income as reported on individual income tax returns and then adds known sources of non-taxable income and adjusts for several items where the tax treatment differs from what might be considered a better measure of the current income realized by a taxpayer. In particular, tax exempt interest, non-taxable Social Security benefi ts, non-taxed unemployment compensation (2009 only), excluded foreign wages and housing benefi ts, excluded capital gains on small business stock, and net operating loss carryovers refl ecting prior year losses are added. State tax refunds, alimony paid, the itemized deduction for gambling losses (up to the amount of gambling income reported), and disallowed current year passive losses are deducted. Some taxpayers with apparently high incomes have much lower net incomes because of large gambling losses that are claimed as itemized deductions. The current defi nition differs slightly from Gee (2007, 2009 ) in that we no longer add excluded pension income on the advice of benefi ts attorneys. While some taxpayers have excluded pension payments that refl ect modest amounts of basis recovery or housing allowances for ministers, we are unable to distinguish these cases from rollovers of employment related pension accounts that can be in the millions of dollars. Due to data limitations, we are unable to adjust for gambling losses and disallowed passive losses on tax returns from the CDW. So that income is consistently reported, these adjustments are not made for the panel analysis that uses CDW data. While refundable tax credits are arguably a form of cash income, these are not included in our measure of cash income.
In cases where no tax return was found in the CDW, we estimated the individual's income using income reported to the IRS on information returns. In these cases, cash income is the sum of wages (W-2s), miscellaneous employment income (1099-MISC), unemployment compensation (1099-G), Social Security benefi ts (1000-SSA), partnership income (K1 for Form 1065), small business corporation income (K-1 for Form 1120S), and dividends and interest (Forms 1099-DIV and 1099-INT). These information returns capture most of the common sources of income of non-fi lers reported to the IRS. Sources of income not captured include sole proprietorships (Schedule C), tax exempt interest, and capital gains (information returns report only sales proceeds while basis reporting, which could be used to compute gain, is being phased in only for investments purchased in 2011 or later). Capital gains and tax exempt interest are not likely to be common among non-fi lers, however. In addition, the marital status of non-fi lers is not known. In future analysis, however, we may be able to address this issue by checking marital status and the identity of a spouse on tax returns in an adjacent year.
While the CDW data greatly facilitate our analysis, they are raw data as submitted by taxpayers and thus include various errors, especially for variables that do not enter directly into the computation of income and tax. For example, some variables have entries of 100 times the correct value when variables are reported in cents. In a few cases, a stray number has been entered so that a value is, say, $1 billion plus the correct value. Variables may also refl ect reported values prior to imposing some legal maximum that is actually used in computing income. Thus, checking for extreme values is important as well as making sure that values do not exceed the maximum values allowed under tax laws. Nevertheless, even considering the various limitations, the use of information returns reduces the attrition rate and provides a good measure of the income of most non-fi lers.
Our analysis tracks individual primary and secondary taxpayers separately, but the unit of observation is the tax unit, which differs from the household unit in some cases. This drawback is partly addressed by adjusting income for family size. Income quintiles and centiles are based on individual primary and secondary taxpayers in the annual IRS Statistics of Income cross section samples of tax returns in the appropriate age ranges. Since primary and secondary taxpayers are followed separately, they are counted separately in determining the income quintiles of the taxpayer population. Thus, a married couple fi ling jointly is counted as two observations and there are equal numbers of primary and secondary taxpayers in each income quintile. Individuals are ranked by cash income of their tax unit adjusted for family size by dividing by the square root of the number of taxpayers and dependents reported on the tax return.
For comparison with other studies, CBO (2011 CBO ( , 2012 uses households as the unit of analysis (statistically matched to tax returns), ranks by income adjusted for family size, and counts all members of a household (including children) in computing centiles. CBO statistically matches the tax returns of dependent fi lers to tax units in the Current Population Survey (CPS) and then constructs household income by adding the income of the primary and dependent tax units. The CBO studies have equal numbers of individuals (including dependents) in each income quintile, whereas we have equal numbers of primary and secondary nondependent taxpayers. Piketty and Saez (2003) use tax returns as the unit of analysis, do not adjust for household size in ranking tax units, use tax returns (including estimated returns of individuals who are not primary or secondary taxpayers on a return) in determining income quintiles, and do not exclude dependent fi lers. Burkhauser, Larrimore, and Simon (2012) showed the importance of the unit of analysis, adjusting for household size, and the defi nition of income in measuring long-term trends in the income distribution.
As shown in Table A1 , overall attrition between 1987 and 2007 was only 7.6 percent for those initially age 35-40 and 5.1 percent for dependents age 15-18. This attrition compares favorably to attrition of approximately 50 percent for PSID 20-year panels Moffi tt, 1998a, 1998b) . While low-income individuals are not required to fi le, the fi ling thresholds are generally lower than Census poverty levels and additional low-income individuals have an incentive to fi le to claim tax refunds and refundable credits such as the Earned Income Tax Credit. Attrition was correlated with income, however, as it was 14.7 percent in the lowest income quintile of those age 35-40 decreasing to 3.9 percent in the highest quintile. Individuals in the lowest quintile were more than twice as likely to have died than taxpayers in the highest quintile (8.8 percent versus 3.1 percent). Attrition was lower for our sample of dependents age 15-18 in 1987, but the pattern by income class was similar.
Those found in 1987 who have no tax record in 2007 might be assumed to have had little or no income that year, but there are other possible explanations. Such individuals could have died without the death being recorded by SSA, have fi led under an incorrect or stolen Social Security number (SSN) in 1987, have left the country, have been incarcerated, or been a participant in the informal economy with no income reported to the IRS. Only a few of the "not found" taxpayers had a high number taxpayer identifi cation number given to certain resident aliens that may have been temporary residents. It is well known that there were many SSN problems in the 1980s. For example, the number of dependents claimed fell by more than 5 million in 1987 when taxpayers were fi rst required to report SSNs for claimed dependents. Secondary SSNs were not checked carefully until the 1990s. Some fraudulent returns were fi led in order to claim tax refunds and some SSNs appeared in more than one tax unit. In addition, immigration reform legislation enacted in 1986 created an incentive for individuals to fi le tax returns in 1987, and this may have resulted in taxpayers using SSNs that were invalid or belonged to someone deceased or some other person. Such problems were more diffi cult to detect in the 1980s. Having a valid age increases the likelihood that a 1987 tax return is valid. The incorrect and missing data mean we may have excluded some individuals who belonged in the age groups examined. It may be possible to learn more about the economic and household situation of some of these individuals from records in other years. As discussed above, dependent fi lers are dropped from our sample because their income is not refl ective of their economic status. Table A2 presents previously unpublished data that show the importance of accounting for dependent fi lers when using income tax data for measuring inequality and mobility. In 1987, for example, there were 12.2 million dependent fi lers and an additional 2.8 million returns fi led by taxpayers under age 20. Together they accounted for 11.4 percent of all income tax returns in 1987 and their share exceeded 10 percent for most years through 2000. Comparable numbers are shown for 1985 and 1986 to illustrate the effect of the kiddie tax and the tightening of rules for dependents in the Tax Reform Act of 1986.
The use of tax return data has both advantages and disadvantages for measuring income inequality and dynamics. Nevertheless, tax return information is valuable in examining income mobility and inequality issues since other data sets suffer from comparable problems.
Table A2
Individual Income Tax Returns by Dependent Status and Age, 1985-2010 
